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Ferita cronica

≠≠
Ferita acuta



Il processo fisiologico di riparazione tessutale in una ferita
acuta prevede un’elevato grado di coordinamento tra
numerosi sottopopolazioni cellulari, le cui modificazioni
fenotipiche e funzionali progrediscono parallelamente alla
progressione della ferita verso la guarigione.



Questo processo non si verifica in caso di ulcere croniche:
è stato rilevato che le popolazioni cellulari delle ferite croniche
sono spesso vecchie ed hanno una scarsa tendenza alla
mitosi (c.d. senescenza cellulare), ma soprattutto mostrano
una scarsa tendenza a stimoli da parte di citochine e fattori di
crescita (c.d. 'phenotypic dysregulation‘).



La prolungata 

risposta 

infiammatoria 

osservata in ulcere 

croniche ne ritarda 

la guarigione, 

mentre l’esposizione 

prolulgata della 

matrice cellulare matrice cellulare 

all’essudato delle 

ulcere inibisce 

l’attività cellulare nel 

letto di ferita 

provocando la 

senescenza 

cellulare. 





3-Deoxyglucosone-collagen alters human dermal fibroblast migration and 

adhesion: Implications for impaired wound healing in patients with diabetes. 

Wound Repair and Regeneration, Volume 17, Number 5, October 2009 

The interaction of fibroblasts with the extracellular matrix is critical for wound 
healing. Advanced glycation end products (AGEs) occur through nonenzymatic
glycation of long-lived proteins such as collagens. One precursor to these 
modifications, 3-deoxyglucosone (3DG), is elevated in patients with diabetes and 
contributes to the accumulation of AGEs on collagen with increasing 
chronological age. Because wound repair is dependent on fibroblast migration, 
proliferation, and expression of extracellular matrix proteins, we examined the proliferation, and expression of extracellular matrix proteins, we examined the 
role of 3DG-treated collagen and the subsequent response of fibroblasts to this 
modification. We found that fibroblasts adhere more strongly to 3DG-treated 
collagen and do not migrate efficiently into the wound site. We further show that 
3DG-treated collagen induces perinuclear localization of focal adhesion kinase
and paxillin, indicative of decreased association of these proteins with the 
cytoskeleton. Additionally, these cells expressed higher levels of the misfolded
indicator protein growth arrest and DNA damage inducible gene 153. These data 
suggest that fibroblast/matrix interactions are altered as AGEs accumulate and 
affect focal adhesion formation. Furthermore, 3DG may be a factor mediating 
chronic wounds observed in patients with diabetes and in the elderly by altering 
the signaling within the fibroblast and inducing the misfolding of proteins. 



Stimolatori cellulari: definizione

• Sostanze esogene o endogene capaci di stimolare 

i processi cellulari di riparazione tessutale 

attraverso meccanismi diretti o indiretti.attraverso meccanismi diretti o indiretti.

• Tutte le medicazioni avanzate e, in generale, tutte 

le tecniche di wound healing possono essere 

considerate “sensu latu” stimolatori cellulari.



�Un fattore chiave nelle ulcere croniche è l’elevato  livello 

di metalloproteasi di matrice (MMPs).

�Livelli elevati di MMPs degradano non solo il colla gene 

attivo ma anche quello inattivo.

�i fibroblasti di un’ulcera cronica, inoltre, non pr oducono 

inibitori tessutali delle MMPs (TIMPs) a livello ta le da inibitori tessutali delle MMPs (TIMPs) a livello ta le da 

controllare l’attività delle MMPs.

�Questo evento impedisce la formazione di quello 

scaffold necessario per la migrazione cellulare ed i n 

definitiva impedisce la formazione della matrice 

extracellulare ed il tessuto di granulazione.



Living Cells or Collagen Matrix: Which Is More Beneficial in the Treatment of 

Diabetic Foot Ulcers?

Wound: May 2008 

Sometimes a wound needs “bricks” (collagen scaffold) and sometimes the wound 
needs “mortar” (angiogenesis and cellular components). 
Wound healing is enhanced with either component. 
It is also likely that both products overlap in their actions. 
Fibroblast-generated cellular components ultimately trigger a cascade of  events that 
will lead to collagen assembly and accumulation. 
Similarly, collagen is capable of  triggering a biochemical cascade that leads to 
angiogenesis, mitogenesis, and chemotaxis.angiogenesis, mitogenesis, and chemotaxis.
This is particularly true with type III collagen, which has been compared to stem cells 
for their ability to trigger the accumulation of  various tissue components.
Wound closure is enhanced by the addition of  either collagen “bricks” or living cell 
“mortar.” 
All wounds have deficiencies that must be addressed to facilitate wound healing. A 
highly granular wound bed would likely benefit from the addition of  collagen to 
stabilize this vascular tissue, and would provide integrity for the continued 
advancement of  the wound. Similarly, wounds lacking cellular proliferation and active 
development of  granular tissue would more likely benefit from the addition of  living 
cellular components.



Emerging therapy for improving wound repair of severe radiation burns 

using local bone marrow-derived stem cell administrations 

Wound Repair and Regeneration, Volume 18, Number 1, February 2010

The therapeutic management of severe radiation burns remains a challenging issue today. 

Conventional surgical treatment including excision, skin autograft, or flap often fails to prevent 

unpredictable and uncontrolled extension of the radiation-induced necrotic process. In a recent very 

severe accidental radiation burn, we demonstrated the efficiency of a new therapeutic approach 

combining surgery and local cellular therapy using autologous mesenchymal stem cells (MSC), and we 

confirmed the crucial place of the dose assessment in this medical management. The patient 

presented a very significant radiation lesion located on the arm, which was first treated by several 

surgical procedures: iterative excisions, skin graft, latissimus muscle dorsi flap, and forearm radial flap. surgical procedures: iterative excisions, skin graft, latissimus muscle dorsi flap, and forearm radial flap. 

This conventional surgical therapy was unfortunately inefficient, leading to the use of an innovative 

cell therapy strategy. Autologous MSC were obtained from three bone marrow collections and were 

expanded according to a clinical-grade protocol using platelet-derived growth factors. A total of five 

local MSC administrations were performed in combination with skin autograft. After iterative local 

MSC administrations, the clinical evolution was favorable and no recurrence of radiation inflammatory 

waves occurred during the patient's 8-month follow-up. The benefit of this local cell therapy could be 

linked to the “drug cell” activity of MSC by modulating the radiation inflammatory processes, as 

suggested by the decrease in the C-reactive protein level observed after each MSC administration. The 

success of this combined treatment leads to new prospects in the medical management of severe 

radiation burns and more widely in the improvement of wound repair. 



Hard to heal pressure ulcers (stage III–IV): Efficacy of injected activated 

macrophage suspension (AMS) as compared with standard of care (SOC) 

treatment controlled trial.

Archives of Gerontology and Geriatry; 2010 in press

The objective of this study was to compare local injections of AMS with SOC treatments 

for stage III and IV pressure ulcers in elderly patients. It was designed as historically 

prospective 2-arms non-parallel open controlled trial, and conducted in a department of 

geriatric medicine and rehabilitation of a university affiliated tertiary hospital. We 

studied 100 consecutive elderly patients with a total of 216 stage III or IV pressure ulcers, 

66 patients were assigned to the AMS group and had their wounds injected, while 38 66 patients were assigned to the AMS group and had their wounds injected, while 38 

patients were assigned to the SOC group. Primary outcome was rate of complete wound 

closure. Time to complete wound closure and 1-year mortality served as secondary 

outcomes. Statistical analyses were performed at both patient and wound levels. 

Percentage of completely closed wounds (wound level and patient level) were 

significantly better  in all patients in favor of AMS, as well as in the subset of diabetic 

patients. Similarly, AMS proved significantly better for the subset of those with leg ulcers 

and with baseline wounds ≤15cm2, compared with SOC. There were no statistically 

significant differences with regard to time to complete closure or 1-year mortality rates in 

the two groups. It is concluded that there is a significant difference in favor of stage III 

and IV wound closure rates by AMS, as compared with SOC treatments



Morphine enhances tissue content of collagen and 
increases wound tensile strength 
Journal of Anhestesia; 2010 in press

Purpose Morphine is a commonly prescribed analgesic for wound
pain. Previous studies have shown that morphine enhances
accumulation of collagen in cultured fibroblasts. Because fibroblasts
are important for the remodeling of connective tissue in incisional
wound, this study investigates the biological effects of morphine on
cutaneous collagen content and wound tensile strength.
Methods A full-thickness incisional wound (2 cm in length) was

created on the dorsum of mice followed by treatment with placebo or morphine. Fourteen days
later, tensile strength of the healed incisional wound was measured using a tensiometer. Proteinlater, tensile strength of the healed incisional wound was measured using a tensiometer. Protein
expression of transforming growth factor (TGF)-β1 and matrix metalloproteinases (MMP)-2 in the
incisional wound tissue was analyzed. Degree of tissue remodeling and levels of collagen were
determined by histological examination and a dye-binding collagen assay, respectively.
Results Morphine enhanced the breaking strength of incisional wound 14 days after treatment.
Protein expression of TGF-β1 and MMP-2 was significantly enhanced in mice treated with
morphine. Histological examination of the wound tissue showed evidence of increased thickness
of the cutaneous fibrous layer and deposition of collagen in the high-dose morphine treatment
group. Collagen assays also demonstrated that tissue concentrations of collagen were
significantly increased in the wound tissue of morphine-treated animals on day 2 of drug
treatment.
Conclusion The present study demonstrates that systemic administration of morphine enhances
tissue collagen deposition in the cutaneous tissue, thereby increasing the tensile strength of the
incisional wound.



A Review of Collagen and Collagen-based Wound Dressings.

Wound; 2008

Research has shown that some collagen-based dressings : 
�produce a significant increase in the fibroblast production; 
�have a hydrophilic property that may be important in 
encouraging fibroblast permeation;
�enhance the deposition of oriented, organized collagen fibers 
by attracting fibroblasts and causing a directed migration of 
cells;
by attracting fibroblasts and causing a directed migration of 
cells;
�aid in the uptake and bioavailability of fibronectin; 
�help preserve leukocytes, macrophages, fibroblasts, and 
epithelial cells; 
�assist in the maintenance of the chemical and thermostatic 
microenvironment of the wound. 
�The Mode of Action of several collagen dressings includes the 
inhibition or deactivation excess MMPs.













La matrice di rigenerazione dermica  

Una matrice tridimensionale per promuovere la rigenerazione del 

derma.

impalcatura biodegradabile, a microporosità controllata con 

diametro e volume dei pori ben definita, che promuove la crescita 

interna di cellule e la sintesi di collagene



� E’ un impianto semi-biologico non vivente che, come cute 
artificiale, mima l’assenza di danno della ferita, annullando 
l’infiammazione, le sue conseguenze e funziona come 
l’epidermide

� Ha un’azione isto-induttiva e isto-conduttiva sul 
mesenchima, che promuove la crescita cellulare interna e la 
sintesi del collagene, e guida così la formazione di un derma 

La matrice di rigenerazione dermica  

sintesi del collagene, e guida così la formazione di un derma 
normale.

� Viene sostituita da derma autologo





I prodotti topici ed i dispositivi medico-
chirurgici disponibili sono  innumerevoli 
proprio a causa dell’estremo polimorfismo 
delle lesioni cutanee delle lesioni cutanee 
“…non esiste una singola medicazione adatta a 
tutti i tipi di ferita né tantomeno a tutte le fasi di 
una stessa ferita … ( T.D. Turner 1984)” 



La terapia locale delle ulcere ha lo scopo
di creare le condizioni ideali per la
formazione del tessuto di granulazione e
la riepitelizzazione, che non possono
avvenire se le cause che hannoavvenire se le cause che hanno
provocato la lesione continuano ad
esercitare la loro influenza.
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